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ABSTRACT 
As sciences are advancing, medicinal plants are being increasingly studied for their chemical compounds 
and the properties of these compounds. Different compounds, with various properties, have been found in plants. 
The use of the medicinal plants and nature-based compounds in pharmaceutical, cosmetic, health, and food industries 
worldwide and public attention to the use of medicinal and fragrant plants highlight the need for basic and applied 
large studies in this area. Salvia L. is a large genus in family Lamiaceae. Different species of this genus have highly 
various essential compounds and amounts of these compounds. Since plant-based secondary metabolites are widely 
various, this article reported the significance of Salvia L. genus and some of its species regarding their essential 
compounds and pharmacologic characteristics. Presenting the latest important findings, this article summarized the 
scientific findings about the secondary compounds and pharmacologic and biochemical effects of some species of 
Salvia L.  
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1. INTRODUCTION 
Nowadays, phythotherapy, the use of plant-based products and plant extracts, is common worldwide. In 
different countries, the growing increase in the use of drugs and the side effects caused by synthetic drugs that 
contribute to environmental pollution have led to a considerable increase in the public acceptance of phythotherapy  
(Omidbaigi, 2006; Rafieian-Kopaei, 2012). Labiatae or Lamiaceae is a big family of plants with global distribution 
(except northern and southern regions).This family consists of 200 genera and over 4000 species that occur almost 
everywhere in the world, especially Mediterranean region, and have very different ecological needs and life forms. 
Family Lamiaceae has several herbaceous, decorative, and edible plants that are used to produce essences 
(Zarezadeh, 2007). In this family, there are different genera, some of which are important pharmaceutical and spice 
species including Betonica, Clinopodium, Dracocephalum, Nepeta, Stachys, Teucrium, Zhumeria, Salvia, Satureja, 
Thymus, Zataria, Ocimum, Origanum, and Hyssopus. Several medicinal species of family Lamiaceae are used to 
treat diseases. Some of these species contain essence and many of them are edible (as raw or cooked) or are cultivated 
because they have beautiful and fragrant flowers (Mozaffarian, 2011). The medicinal and aromatic plants of family 
Lamiaceae are considered an important herbal genetic reserve because of having a high ecological flexibility to 
various climates. These plants are frequently used in cosmetic industry because of containing widely various fragrant 
compounds (Zargari, 1990). As the medicinal plants are increasingly being investigated worldwide and several plant-
based drugs are commercially available, it is necessary more than ever to study the medicinal plants and their 
effective substances. Since many useful medicinal plants occur in Iran, investigating the effective compounds of 
these medicinal plants and their therapeutic effects can be a positive step to identifying and efficiently using this 
national asset. Recently, the plants and some genera of the family Lamiaceae, including Salvia L., have been 
investigated for their essential compounds. Given the climatic diversity and environmental variations in different 
regions of the country that affect the type and amount of the essential compounds of the plants, this study considered 
and compared the phytochemical and biochemical essential compounds of four important and commonly used 
species of Salvia L. Offering the latest important findings, this study concluded the results of scientific investigations 
on the secondary compounds and pharmacologic and biochemical effects of these four species. 
Genus Salvia L: Salvia L. is considered a large genus of family Lamiaceae with 700 species occuring worldwide 
and 58 species occurring in Iran. The species of this genus have highly various amounts and types of essential 
compounds. Therefore, they are variously used in pharmaceutical, cosmetic, and food industries depending on the 
type and percentage of the essential compounds (Batooli, 2013). The word Salvia is derived from the Greek word 
Salver meaning healer or healing and representing the multiple medicinal uses of this family (Ebrahimabadi, 2010). 
Most species of Salvia L. are woody and herbaceous shrubs with very fragrant aerial organs. The leaves of Salvia L. 
plants are widely known as medicinal plants. Worldwide, Salvia officinalis L. (Figure 1) is the most famous species 
of Salvia L. The leaves of S. officinalis are used as potent energizing medicinal plants and strengthening, 
anticonvulsant, disinfectant, and glycemia-regulating agents. The essence of S. officinal is flowering shoots is used 
in scented soaps in perfumery (Batooli, 2013; Kermavshah, 2009). The pharmaceutical properties of Salvia L. species 
are widely known and used to treat common cold, skin injuries and infections, headache, anemia, memory disorders, 
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bronchitis, gastrointestinal diseases, tuberculosis, and hepatitis (Rauter, 2012). Several studies of different species 
of Salvia genus have demonstrated the antibacterial, antifungal, antitumor, antioxidant, and anti-inflammatory of 
these plants (Kelen, 2008; Hosseinzadeh, 2003). In addition, different species of this genus have been reported to 
contain flavonoids, diterpenoids, and sesquiterpenes. To date, decomposition of the essences of many of the species 
of this genus has been conducted in several investigations (Bigdeli, 2005; Abravesh, 2005; Esmaeili, 2007; Habibi, 
2004).  
  
Figure.1. Salvia officinalis  L. 
Botanical characteristics of some Salvia L. species: Salvia officinalis L. is a perennial and herbaceous plant 
reportedly originating from northern Mediterranean regions and northern Africa. This plant is from Lamiaceae 
family, with root, many branches and a 50- to 80-cm height. Tujan (35-60%), cineole, borneol, and borneol acetate 
are the main compounds of S. officinalis. In food industries, S. officinalis is used as spice and flavor and the flowers 
of this plant are used as a type of beverage such as tea. In pharmaceutical industry, S. officinalis is frequently used 
as antispasmodic, anti-astringent, disinfectant, antibiotic, sedative, liver-stimulating, and digestive. Recently, the S. 
officinalis essence, especially some compounds of this plant such as 1, 8 cineole, tujan, and kaemphor, has been 
reported to exert antimicrobial, antioxidant, and anticancer effects (Mozaffarian, 2011; Eidi, 2005). Regarding 
geographical distribution in Iran, S. officinalis occurs in Azarbaijan, Lorestan, Shiraz, Kermanshah, Semnan, and 
Damavand of Tehran province. Certain species such as Salvia hypoleuca, Salvia sahendica, Salvia urmiensis, and 
Salvia persepolinata are native to Iran. Other species may also occur in Middle East, Afghanistan, Turkey, and Egypt. 
(Karami, 2015). This plant may be cultivated in gardens because of having beautiful appearance and flowers with 
attractive colours (Aktas, 2009). Salvia macrosiphon is a herbaceous and perennial plant with a square stem. The 
corolla is white, erratic and continuous with lengths of 2-2.5 cm, flowers are bisexual and single based, corolla tube 
is 5.8 mm long. Five continuous, bluebell-shaped sepals, the leaves’ margins are congress- or crescent-shaped, the 
leaf tip is narrow and leaf base is asymmetric heart-shaped (Bakhshi Khaniki, 2008). Salvia limbata is a perennial, 
fragrant, square plant, with a height of about 60-30 cm and bushy appearance, bright green, crossed, thick leaves 
with networks of veins. The veins on the lower surface of the leaf are apparent. The flowers of this plant may be 
light blue, purple, pink, white, or yellow and usually appear in the summer of the second year. For the amount of 
essence in the flowers, the best time of harvesting is the beginning of the flowers' emerging. The essence which is 
obtained from the wild species of this plant is a yellow or greenish yellow liquid and has a specific smell. The time 
of S. limbata flowering is Ordibehesht and Khordad (Mozaffarian, 2011). Salvia macrochlamys is a perennial and 
herbaceous plant with 30- to 50-cm height, simple and ovular leaves, 2- to 4-cm petioles, reddish white, 35-cm petals, 
and abundant flowers and braquets in stem with two flowers vertical to stem. In Iran, this plant is distributed in 
Azarbaijan (Rechinger, 1982). 
The essence or aromatic compounds: Essence or aromatic compounds are a large and important group of secondary 
biochemical compounds in the medicinal plants and spices, especially aromatic plants. The findings have indicated 
that approximately 2000 plant species from 87 families are able to produce essence, including Lamiaceae, Apiaceae 
or Umbellifera, Asteraceae or Composite, Rutaceae, Myrtaceae, Lauraceae, Rosaceae, Magnoliaceae, and Pinaceae 
(Ghasemi-pirbalouti, 2008). The amount of the essences obtained from the plant species varies between 1 and 20% 
of the fresh plant's weight depending on genetic, environmental, and technical characteristics and the methods of 
essence extraction.  Although the amount of the obtained essences from some plants is very small, they enjoy a high 
economic value because of their significance and wide use in traditional and modern pharmacology, perfumery, 
cosmetic industry, food industries such as plant-based antioxidants, reduction of spoilage of foods, beverage, spices 
and flavors of foods, and control of pests and plant diseases (Ghasemi-pirbalouti, 2008; Omidbaigi, 2006).  
Phytochemical characteristics of the essences of Salvia L. species: Overall, most volatile oils are composed of 
isoprenoid compounds which are composed of isoprene subunits (except allyl isothiocyanate, organic phosphorous 
compounds, mercaptans, indole derivatives, and some phenolic compounds). Monoterpenes, sesquiterpenes, and 
diterpenes are the result of combining 2, 3, and 4 isoprene subunits CH2=CH-C=CH2, respectively (Fatahie, 2009). 
Terpenes are composed of the cyclical subunits. The terpenes composed of two and three isoprene subunits and 
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monoterpenes are referred to as sesquiterpenes. The molecules of terpenes may be linear or annular. Many of the 
terpenes which have been identified in the plants have a specific smell or taste. The essences are known as terpenes 
or terpene-based. Usually, they have a pungent smell and taste and a low-than-water special weight. Essences may 
be found in individual or accumulated excretory cells, excretory glands and ducts, and on the surface or within 
different organs (Omidbaigi, 2003). To date, different studies have been conducted on the decomposition of the 
essences of Salvia L. species. In one of these studies, the essence of aerial organs of Salvia lereifolia gathered from 
Sabzevar, Iran was investigated by GC and GC/MS and 22 compounds were identified. The most significant 
compounds of this essence were 1, 8-cineol (16.2%), beta-pinnen (23.1%), alpha-pinene (13.8%), and alpha-candinal 
(9%) (Rustaiyan, 2000). In the studies of S. officinalis, linalool (22-32%) and linalool acetate (25-51%) were found 
as the most significant compounds (Dzumayer, 1995). In addition, 43 essential compounds were identified in the 
aerial organs of S. officinalis, most important of which were beta-pinnen (16%), borneol (9.4%), alpha-hamulene 
(8.4%), and globulol (9.3%) (Rustaiyan, 1997). Studies have shown that the majority of the plants of family 
Lamiaceae are highly rich in phenolic compounds and the antioxidant and polyohenolic properties of these plants 
were demonstrated. Rosmarinic acid, carnosic acid, salvianolic acid, rosmanol, epirosmanol, rosmadial, and 
methylcarnosate are the phenolic compounds reported to be present in different Salvia L. species (Batooli, 2013). 
Given the findings of the studies investigating the main compounds of different Salvia L. species, germacrone-D, 
spetanol, germacrone-B, beta-caryophyllene, caryophyllene oxide, B-cyclogermacrone, and isospetanol are the most 
significant sesquiterpenes reported to exist in these species' essences (Rustaiyan, 2007; Yousefzadi, 2007; Ogutcu, 
2008). Flandern, sabinene, alpha- and beta-pinene, trans-beta-ocimen, limonene, linalool acetate, linalool, alpha-
terpineol, and geranyl acetate were reported to be the most important monoterpenes of the essences of Salvia L. 
species (Feorkas, 2005; Gulcin, 2004). Diterpenoids, triterpenoids, and flavonoids are the main constituents of the 
secondary metabolites of Salvia L. species (Min-Hui, 2008; Başkan, 2007). Phenolic acids and their derivatives are 
present in all species and are involved in several bioactivities. Caffeic acid plays a pivotal role in the biochemistry 
of family Lamiaceae and is the constructive subunit of various phenolic metabolites, ranging from simple monomers 
to various oligomeric products (Wang, 2013). Rosmarinic acid is the most abundant dimer of caffeic acid and the 
most important phenolic compound to which the antioxidant activity of Salvia L. species is attributed.The trimer and 
tetramer forms of caffeic acid are highly important from pharmaceutical perspective because of enjoying unique 
biological characteristics. Caffeic acid-derived trimers are the largest group of secondary metabolites in Salvia L. 
Salvianolic acid A is one of these trimers with antioxidant, antitumor, and biological membrane-protective properties 
Salvianolic acid B, a dimer of rosmarinic acid (Figure 2) and a tetramer of caffeic acid (Figure 3), is frequently found 
as ammonium, potassium, and magnesium salts. These derivatives of caffeic acid are the most abundant hydrophilic 
compounds of Salvia L. species.  
  
Figure.2. Rosmarinic acid structure Figure.3. Caffeic acid structure 
Fatty acids and esterols are other important pharmaceutical metabolites of Salvia L. species. Fatty acids play 
a fundamental role in the body's metabolism and are involved in forming important compounds such as 
prostaglandins, leukotrienes, and thromboxanes (Haghir Ebrahimabadi, 2007). Some studies have shown that 
palmitic acid (C16:0, PA), stearic acid (C18:0,SA), OA, LA, and ALA are the prominent fatty acids of the oil of 
Salvia L. plants' seeds (Azcan, 2004; Bagci, 2004; Ayerza, 2004; Kurşat, 2013). Furthermore, triterpene, alkaloids, 
tannins, and quinines have been reported to exist in Salvia species and glycosides, cyanogenic, and saponins were 
not found in these species (Ulubelen, 1996). Table 1 gives some details about the locations of gathering, the used 
organs, and the methods of essence extraction of these four species. The most significant essential compounds of S. 
macrosiphon flower have been limonene (6.9%), alpha-pinene (6.8%), spathulenol (6.8%), myrcene (6.7%), beta-
caryophyllene (5.6%), and beta-pinene (4.9%). The main essential compound of S. macrosiphon flower and leaf is 
limonene (6.9%) and myrcene (8.1%), respectively. The main essential compound of S. limbata flower and leaf is 
spathulenol (7.4%) and myrcene (7.2%), respectively (Bakhshi Khaniki, 2008). There have been scant reports on 
phytochemical characteristics of S. limbata. The chemical essential compounds of this plant have been investigated 
by GC/MS and GS. Spathulenol, limonene, alpha-pinene, beta-caryophyllene, myrcene, and beta-pinene are the most 
significant essential compounds of S. limbata. The monoterpenes of S. limbata are salvinorin A-F, ursolic acid, 
carnosic acid, carnosole, and tanshinone and the flavonoids of this plant are hispidulin and epigenin (Gohari, 2010). 
To date, over 42 chemical compounds have been identified in this plant's extract, including sclareol oxide (14.8%), 
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spathulenol (29.3%), 1,8-cineol (3.2%), and beta-eudesmol (7.4%). To date apigenin, luteolin, caffeic acid, ursolic 
acid, diterpene, cosmosiin cynaroside, and dinorsesterterpenes have been isolated from S. limbata in phytochemical 
investigations. 
Table.1.The data of the studied species 
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Botanical Garden 
Late spring Flower Steam distillation (Rasooli, 2000) 
Pharmacological and therapeutic properties of Salvia L. species: Salvia L. has several clinical properties and has 
long been used as a medicinal plant (Farhoudi, 2011). Initially, it was used as an effective drug to treat the 
complications due to insects' bite as antidote, as a tonic and strengthening drug for soul and body, and to increase 
longevity. Currently, the essence of Salvia L. is used to flavor canned meat, sausages, and chicken and to be mixed, 
as base oil, with other essential oils in perfumery (Jibao, 2006; Pavela, 2005). This plant is used to treat common 
cold, cancer and as hypoglycemic (Behradmanesh, 2013; Eidi, 2005). To strengthen muscles and to calm the nerves. 
Other therapeutic properties of Salvia L. are gastrointestinal tract-stimulating to digest food and bile-secreting. 
Moreover, Salvia L. essence has been recently reported to exert antibacterial property because of 1- and 8-cineole 
(Yousefzadi, 2007; Salehi, 2007). The study of the antimicrobial activity of Salvia limbata and Salvia sclarea 
occurring in Turkey indicated that the essence of S. limbata had a greater antibacterial effect than S. sclarea (Ogutcu, 
2008). Moreover, the essence of leaf, stem, and flower of Salvia L. occurring in Isfahan, Iran had favourable effects 
on seven bacterial strains (Esmaeili, 2008). Some studies on children with congenital heart disease have indicated 
that intravenous injection of Salvia L. extract caused decrease in the serum level of creatinine kinase (Xia, 2003). 
The findings of some studies demonstrated that the extract of Salvia L. root prevented development of liver fibrosis 
in mice (Nan, 2001). Furthermore, the extract of Salvia L. affects the regulation of expression of alkaline phosphatase 
(Liu, 2007; Chien, 2011). Besides that, the investigations have indicated that the extract of this plant is effective on 
the function of liver enzymes of mice (Zhanq, 2009). The Salvia L. is able to affect the behavioral skills of humans. 
Therefore, it can be used to treat Alzheimer's disease (Akhondzadeh, 2003). The use of this plant helps to decrease 
glycemia and can be effective in treating hepatic, renal, and inflammatory diseases (Zhanq, 2009; Kianbakht, 2011). 
The extract of S. officinalis is effective in improving memory (Savelev, 2004). S. officinalis, according to traditional 
medicine, has cholinergic connection, mood-regulating, and cognitive function-related properties in vitro  in the 
human body and therefore is considered a new therapeutic approach to treat Alzheimer's disease (Miyazawa, 2005). 
The association between the S. officinalis extract and the cholinergic system is related to the presence monoterpenes 
such as sabinene, alpha-terpinene, sesquiterpenes such as gamma-kadinen, alpha-muurolene, beta-muurolene, and 
three diterpenes, neophytadiene, phytol, velgarol, in this plant (Kolak, 2011). This plant can affect morphine 
withdrawal syndrome. Diazepam (5 mg/kg) and the methanol extract of S. limbata leaf (1000 mg/kg) had a similar 
effect on the decrease in the frequency of jumping of Balb/C mice with morphine withdrawal syndrome (Karami, 
2012, 2013). In a study to investigate the effect of the Salvia L. extract on the damage to pancreatic tissue of diazinon-
poisoned rats, the extract caused the number and diameter of cells and blood vessels of pancreatic tissue to increase 
compared to the diazinon-poisoned rats and was demonstrated to exert favourable effects on fighting oxidative 
activities in the body. As a result, the Salvia L. extract may help to strengthen the antioxidant system of the body 
through eliminating free radicals and diazinon-induced oxidative stress (Fattahi, 2015). The extract of Salvia L. is 
able to inhibit the growth of colorectal cancer cells in cell culture (Slamenová, 2004). The diterpenoid quinines 
extracted from Salvia L. have cytotoxic effects and can damage the DNA of colon and liver cancer cells in cell 
culture and therefore inhibit the growth of tumor cells (Keshavarz, 2011). In addition, the study of the Salvia L. 
species' effect on corio-allantoises membrane of chickens demonstrated the anti-angiogenic and anti-proliferative 
activity of this plant's extract. Alpha-terpineole which is a main compound of Salvia L., can help to inhibit the growth 
of tumor cells and hence the secretion and release of the CEA marker tumor (Sertel, 2011). Furthermore, some 
compounds of Salvia L. extract, including tugen monoterpenes, beta-pinene, and cineole, can play a role in treating 
cancer by inhibiting the cell growth (Janicsak, 2011). Moreover, the essential oils of the Salvia L. extract have 
antitumor activity (Hassan, 2010). 
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2. CONCLUSION 
Given the side effects of chemical drugs, potentially developed after use, and the cost of mass production of 
synthetic drugs, the secondary compounds of the medicinal plants can be suitable alternatives to the synthetic drugs. 
Human beings have constantly seeking out the substances and drugs to treat diseases and relieve diseases’ symptoms. 
Relevantly, the medicinal plants have long and traditionally been used by different ethnics and nations. Since many 
useful medicinal plants occur in Iran, the study of the effective compounds and pharmaceutical effects of these plants 
can be an important step to identifying and efficiently using this national valuable asset .This study indicated that the 
plants of Salvia L. genus had a high potential and can be effective treatments for many diseases. Furthermore, many 
of the properties of Salvia L. genus plants, including antibacterial, antitumor, antioxidant, and anti-inflammatory, are 
due to the presence of diterpene chemical compounds in different species of Salvia L. Rosmarinic acid is the most 
abundantly found caffeic acid dimer and the most significant phenolic compound in Salvia L. Salvia L. seed contains 
large amounts of plant-based esterols, especially beta-sitosterol. Therefore, the seeds of this plant may have 
pharmaceutical and food uses. The findings have indicated that the most significant monoterpenes found in the 
essences of different species of Salvia L. are flandern, sabinene, alpha- and beta-pinene, trans-beta-ocimene, 
limonene, linalool acetate, linalool, alpha-terpineole, and geranyl acetate. In addition, terpenoids and flavonoids are 
the main constituents of the secondary metabolites of Salvia L. species. Some of the essential compounds are 
common to different species of Salvia L. and the difference in the amount of the chemical essential compounds 
among different species of Salvia L. may be attributed to the methods of the essence extraction, the location and time 
of gathering the plants, the used organs, the methods of drying the plants, and other environmental and genetic 
factors.  
REFERENCES 
Abravesh Z, Rezaee MB, Ashrafi F. Antibacterial activity of essential oil of Salvia officinalis L, Iranian Journal of 
Medicinal and Aromatic Plants Research, 20, 2005, 457-68. 
Ahn YM, Kim SK, Lee SH, Ahn SY, Kang SW, Chung JH,  Renoprotective effect of Tanshinone IIA, an active 
component of Salvia miltiorrhiza, on rats with chronic kidney disease, Phytother Res, 24(12), 2010, 1886-92. 
Akhondzadeh S, Noroozian M, Mohammadi M, Ohadinia S, Jamshidi AH, Khani M. Salvia officinalis extract in the 
treatment of patients with mild to moderate Alzheimer's disease, a double blind, randomized and placebo-controlled 
trial. J Clin Pharm Ther, 28(1), 2003, 53-9. 
Aktas K, Ozdemir C, Ozkan M, Yurdanur A, Pelin B. Morphological and anatomical characteristics of Salvia 
tchihatcheffii endemic to Turkey, African Journal of Biotechnology, 8(18), 2009, 4519-4528. 
Ayerza R and Coates W, Protein and oil content peroxide index and fatty acid composition of chia (Salvia hispanica) 
grown in six tropical and subtropical ecosystems of South America, Trop. Sci. 44(3), 2004, 131-135. 
Azcan N, Ertan A, Demirci B and Baser K, Fatty acid composition of seed oils of twelve Salvia species growing in 
Turkey, Chem. Nat, Compd. 40(3), 2004, 218-221. 
Bagci E, Vural M, Dirmenci T, Bruehl L and Aitzetmuller K, Fatty acid and tocochromanol patterns of some Salvia 
L, species Z, Naturforsch. 59(5-6), 2004, 305-309. 
Bakhshi Khaniki Gh, Lari Yazdi  H, The survey of essential oils composition in Salvia limbata & Salvia macrosiphon, 
Journal of Biology, Islamic Azad University, 4(1), 2008, 33-42. 
Baskan S, Oztekin N and Erim F.B, Determination of carnosic acid and rosmarinic acid in sage by capillary 
electrophoresis, Food Chemistry, 101, 2007, 1748-1752. 
Batooli H, Safaei-Ghomi J, Haghir-Ebrahim-Abadi A, Masoomi R. Evaluating the chemical composition of the 
essential oil obtained from the vegetative and reproductive organs and an antimicrobial activity of essential oil and 
extract of two Salvia species in Kashan region. Feyz, 16(6), 2013, 536-545. 
Behradmanesh S, Derees F, Rafieian-kopaei M, Effect of Salvia officinalis on diabetic patients. J Ren Inj Prev, 2(2), 
2013, 55-59. 
Bigdeli M, Rustaiyan A, Nadimi N, Masoudi S. Composition of the essential oil from roots of Salvia hypoleucabenth 
from Iran. J Essent Oil Res, 17, 2005, 82-83. 
Chien CF, Wu YT, Tsai TH, Biological analysis of herbal medicines used for the treatment of liver diseases. Biomed 
Chromatogr, 25(1-2), 2011, 21-38. 
ISSN: 0974-2115 
www.jchps.com                                                                   Journal of Chemical and Pharmaceutical Sciences 
October - December 2016 3400 JCPS Volume 9 Issue 4 
Dzamic S, Vukojevic J, Martin PD, Chemical composition and antifungal activity of Salviasclarea (Lamiaceae) 
essential oil. Arch BiolSci Belgarad, 60(2), 2008, 233-237. 
Dzumayer KH, Tsibulskaya L.A, bZenkevick L.G, Tkachenko K.G and Satzyperova L.F. Volatiile oil constituents 
of the Ethipian plant Salvia schimperi Benth. Journal of essential oil Research, 28, 1995, 700-712. 
Ebrahimabadi A.H, Mazoochi A, JookarKashi F, Djafari-Bidgoli Z and Batooli H, Essential oil composition and 
antioxidant and antimicrobial properties of the aerial parts of Salvia eremophila Boiss. from Iran, Food and Chemical 
Toxicology, 48, 2010, 1371-1376. 
Eidi M, Eidi A, Zamanizadeh H. Effect Salvia officinalis L. leaves on serum glucose and insulin in healthy and 
streptozotocin induced diabetic rats. J Ethnopharmacol, 100, 2005, 310-3. 
Esmaeili A, Rustaiyan A, Nadimi M, Larijani K, Nadjafi F, Tabrizi L, Chemical composition and antibacterial 
activity of essential oils from leaves, stems and flowers of Salvia reuteranaBoiss. grown in Iran. Nature Product 
Research, 22, 2007, 516-520. 
Esmaeili A, Rustaiyan A, Nadimi M, Larijani K, Nadjafi F, Tabrizi L, Chemical composition and antibacterial 
activity of essential oils from leaves, stems and flowers of Salvia reuterana Boiss, grown in Iran, Nat Prod Res 22(6), 
2008, 516-20. 
Farhoudi M, Ghoratizadeh S, Ghodratizadeh SA, Effects of Salvia officinalis extrct on carbon tetrachloride induced 
hepatotoxicity, Glob Vet, 7(4), 2011, 353-357. 
Fatahie M, B. Fatahie B, Basics of Medicinal Plants. Publications University of Tehran, 2009. 
Fattahi E, Khoshkafa A, An Investigation of the Effects of Optional Exercise and Salvia Officinalis Extracts on 
Pancreatic Tissue Injuries in Rats Poisoned by Diazinon, J Babol Univ Med Sci, 17 (8), 2015, 48-54. 
Feorkas P, Holla M, Vaverkova S, Composition of the essential oils from the flowers and leaves of Salvia sclarea L, 
(Lamiaceae) cultivated in Slovak Republic. JEOR, 17(2), 2005, 141-144. 
Ghasemi-pirbalouti A, Medicinal and Aromatic Plants (recognizing and evaluation of their effects), Published of 
Islamic Azad University Shahre kord Branch, 2008. 
Gohari AR, Saeidnia S, Malmir M, Hadjiakhoondi A and AjaniY, Flavones androsmarinic acid from Salvia limbata, 
Nat Prod Res, 24(20), 2010, 1902- 1906. 
Gulcin I, Tansu Uguz M, Oktay M, Beydemir S, Kufrevioglu OI. Evaluation of the antioxidant and antimicrobial 
activities of Clary Sage (Salvia sclarea L.) Turk J Agric For, 28, 2004, 25-33. 
Habibi Z, Biniaz T, MasoudiSh, Rustaiyan A. Composition of the essential oil of Salvia eremophilaBoiss. Native to 
Iran. J Essent Oil Res, 16, 2004, 172-73. 
Haghir Ebrahimabadi A, Mazuchi A, Joukar K.F, Jafari Bidgoli Z and Batouli H, Essential oil composition and 
antioxidant and antibacterial of the aerial parts of Salvia ermomphylla Boiss, from Iran, Food Chem.Toxol, 48(5), 
2007, 1371-1376. 
Hassan SB, Gali-Muhtasib H, Göransson H, Larsson R. Alpha terpineol, a potential anticancer agent which acts 
through suppressing NF-kappaB signaling. Anticancer Res, 30(6), 2010, 1911-1919 
Hosseinzadeh H, Haddadkhodaparast MH and Arash AR. Antinociceptive, antintiinflammatory and acute toxicity 
effects of Salvia leriifolia Ben, seed extract, Phytother Res, 17, 2003, 422 - 5. 
Janicsak G, Zupko I, Nikolovac MT, Forgo P Vasas A, Mathé I ,Bioactivity-guided study of antiproliferative 
activities of Salvia extracts, Nat Prod Commun, 6(5), 2011, 575-579 
Jibao C, Ping L, Xiaolan Z and Qingde S, Comparative analysis of Clary Sage (Salvia sclarea L.) oil volatile by 
GC_FTIR and GC_MS, Food Chemistry. 99, 2006, 401-407. 
Karami M, Ebrahim Hossini, Naghi Shahbi Majd, Mohammad Ali Ebrahimzadeh, Sharbano Alemy. Salvia limbata, 
Botanical, Chemical, Pharmacological and Therapeutic Effec, Journal of Clinical Excellence, 2015. 
Karami M, Gohar AR, Naghshvar F,Salarnia E, Alemy Sh. Comparison effects of methanol extracts of Salvia 
Macrosiphon and Withania Coagulans on withdrawal syndrome in mice. Pharmaceutical Sciences, 18(3), 2012, 183-
186. 
ISSN: 0974-2115 
www.jchps.com                                                                   Journal of Chemical and Pharmaceutical Sciences 
October - December 2016 3401 JCPS Volume 9 Issue 4 
Karami M, Hossin E, Shahabi Majd N, i Ebrahimzadeh MA, Alemy Sh, Pharmacological basis of opioids 
dependence(addiction) and its treatment, J Clin Exc, 1(2), 2013, 98- 114. 
Kazemizadeh Z,  Habibi Z, Yousefzadi  M, Ashabi  MA, Heidari Rikani M, Chemical Composition antibacterial 
properties of sage oil in large flowers Erupted in the province of West Azarbaijan (Salvia macrochlamys Boiss. & 
Kotschy) Journal of Medicinal Plants, Ninth year, the first period, 2008. 
Kelen M and Tepe B, Chemical composition, antioxidant and antimicrobial properties of the essential oils of three 
Salvia species from Turkish flora, Bioresource Technol, 99, 2008, 4096 - 104. 
Kermavshah H, HashemiKamangar S, Arami S, Mirsalehian A, Kamalinejad M, Karimi M, JabalAmoli F, In vitro  
evaluation of antibacterial activity of hydroalcoholic extract of Salvia officinalisandPimpinellaanisum against 
cariogenic bacteria. JIDA, 22, 2009, 149-54. 
Keshavarz M, Bidmeshkipour A, Mostafaie A, Mansouri K, Mohammadi Motlagh HR Anti -tumor activity of Salvia 
officinalis is due to its antiangiogeneic, anti-migratory and anti-proliferative effects, Cell Journal (Yakhteh), Winter, 
12(4), 2011, 477-482. 
Kianbakht S, Abasi B, Perham M, Hashem M, Dabaghiyan F, Antihyperlipidemic effects of Salvia officinalis L. leaf 
extract in patients with hyperlipidemia, a randomized double-blind placebocontrolled clinical trial, Phytother Res, 
25(12), 2011, 1849-53. 
Kilic T, Dirmenci T and Goren A.C, Chemotaxonomic evaluation of species of Turkish Salvia, fatty acid composition 
of seed oils. II, Rec. Nat. Prod, 1(1), 2007 17-23. 
Kolak U, Boga M, AkalinUrusak E, Ulubelen A, Costituents of Plantago major subsp intermedia with antioxidant 
and anticholinesterase capacities. Turk J Chem, 35, 2011, 637-645. 
Kurşat M, Sari A, Civelek Ş, Emre İ, And Yilmaz O, Seed fatty acid amounts of some Salvia L, Taxa in Elazig. Turk, 
J. Sci. Tech. 8(2), 2013, 115-119. 
Liu YR, Qu SX, Maitz MF, Tan R, Wenq J,  The effect of the major components of Salvia miltiorrhiza on bone 
marrow cells. J Ethnopharmacol, 111(3), 2007, 573-83. 
Min-Hui L, Jian-Min C, Yong P and Pei- Gen X, Distribution of phenolic acids in Chinese Salvia plants. World 
Science and Technology, 10(5), 2008, 46-52. 
Miyazawa M, Yamafuji C, Inhibition of acetylcholinesterase activity by bicyclic monoterpenoids, J Agric Food 
Chem, 53, 2005, 1765-1768. 
Mozaffarian V, Medicinal and Aromatic Plants recognize Iran, Publications of farhang moaser, Tehran, 2011. 
Nan JX, Park EJ, Kanq HC, Park PH, Kim JY, Sohn DH, Anti-fibrotic effects of a hot-water extract from Salvia 
miltiorrhiza roots on liver fibrosis induced by biliary obstruction in rats, J Pharm Pharmacol, 53(2), 2001, 197-204. 
Ogutcu H, Sokmen A, Polissiou M, Serkedjieva J, Daferera D, Sahin F, Baris O, Gulluce M, Flavones and rosmarinic 
acid from Limbata S, L. Turk J Biol L, 32, 2008, 181-92. 
Omidbaigi R, Hadjiakhoondi A and Saharkhiz M.J. Change in content and chemical composition of Pimpinella 
anisum oil at various harvest time. J. Essential Oil Bearing Plants, 6(1), 2003, 46-50. 
Omidbaigi R, processing and production of medicinal plants. 3rd ed, Astan Ghods Razavi press, Iran, 2006, 347. 
Pavela R, Insecticidal activity of some essential oils against larvae of Spodoptera littoralis, Fitoterapia, 76(7-8), 
2005, 691-696. 
Rafieian-Kopaei M, Medicinal plants and the human needs. J Herbmed Plarmacol. 1(1), 2012, 1-2. 
Rasooli E, Rezaei MB, A Study on Antimicrobial Aactivity and chemical compositions of Essential oils from 
Flowers of Lavandula angustifolia and salvia officinalis, Journal of Kerman University of Medicals sciences,7(4), 
2000, 173-181. 
Rauter A.P, Dias C, Martins A, Branco I, Neng N.R, Nogueira J.M, Goulart M, Silva F.V.M, Justino J, Trevitt C and 
Waltho J.P, Non-toxic Salvia sclareoides Brot, extracts as a source of functional food ingredients, Phenolic profile, 
antioxidant activity and prion binding properties, Food Chemistry, 132, 2012, 1930-1935. 
Rechinger KH, Flora Iranica, Akademische Druck and Verlagsanstalt, Graz, Austria, 1982, 415 - 6. 
ISSN: 0974-2115 
www.jchps.com                                                                   Journal of Chemical and Pharmaceutical Sciences 
October - December 2016 3402 JCPS Volume 9 Issue 4 
Rustaiyan A, Komeilizadeh H, Masoudi S and Jassbe A.R, Composition of the Essential oil of Salvia sahendica 
boiss, Journal Of Essential Oil Research 81, 1997, 48-56. 
Rustaiyan A, Masoudi S, Yari M, Rabbani M, Motiefar H.M and Larijani K. Essential oil of Salvia lereifolia Benth. 
Journal Of Essential Oil Research 84, 2000, 12-17. 
Rustaiyan A, Shafeghat A, Masoudi Sh, Akhlaghy H and Tabatabaei‐Anaraki M, Chemical composition of the 
essential oils from stems, leaves and flowers of Salvia leriifolia Benth, from Iran, Journal of Essential Oil Bearing 
Plants, 10(2), 2007, 121-126. 
Salehi P, Sonboli A, Ebrahimi SN and Yousefzadi M, Antimicrobial and antioxidant activity of the essential oils and 
various extract of Salvia sahandica in different phenoligical stage, Chem. Nat. Comp, 43, 2007, 328 - 330. 
Savelev SU, Okello EJ, Perry EK, Butyryl- and acetylcholinesterase inhibitory activities in essential oils of Salvia 
species and their constituents. Phytother Res, 18, 2004, 315–324. 
Sertel S, Eichhorn T, Plinkert PK, Efferth T, Anticancer activity of Salvia officinalis essential oil against HNSCC 
cell line (UMSCC1), HNO, 59(12), 2011, 1203-8. 
Slamenová D, Masterová I, Lábaj J, Horváthová E, Kubala P, Jakubíková J, Cytotoxic and DNA-damaging effects 
of diterpenoid quinones from the roots of Salvia officinalis L, on colonic and hepatic human cells cultured in vitro. 
Basic Clin Pharmacol Toxicol, 94(6), 2004, 282-90. 
Tundis R, Loizzo MR, Menichini F, Bonesi M, Colica C, Menichini F. In vitro cytotoxic activity of extracts and 
isolated constituents of Salvia leriifolia Benth against a panel of human cancer cell lines. Chem Biodivers, 8 (6), 
2011, 1152-62. 
Ulubelen A, Topcu G, Sonmez U, Eris C & Ozgen U, Norsesterterpenes and diterpenes from the aerial parts of Salvia 
limbata, Phytochemistry, 43, 1996, 431-434. 
Wang D, Song Y, Chen Y, Yao W, Li Z, Liu W, Yue S and Wang Z, Metabolic pools of phenolic acids in Salvia 
miltiorrhiza are enhanced by co-expression of Antirrhinum majus Delila and Rosea1 transcription factors. 
Biochemical Engineering Journal, 74, 2013, 115-120. 
Xia Z, Gu J, Ansley DM, Xia F, Yu J, Antioxidant therapy with Salvia miltiorrhiza decreases plasma endothelin-1 
and thromboxane B2 after cardiopulmonary bypass in patients with congenital heart disease, J Thorac Cardiovasc 
Surg, 126(5), 2003, 1404-10. 
Yousefzadi M, Sonboli A, Karimi F, Ebrahimi SN Asghari B and Zeinali A, antimicrobial activity of some Salvia 
species essential oil. Z,  Naturforsch, 62c, 2007,  514 - 518. 
Yousefzadi M, Sonboli A, KarimiF, Nejad Ebrahimi S, Asghari B, Zeinali A. Antimicrobial activity of some Salvia 
species essential oils from Iran. Z Naturforsch C, 62(7-8), 2007, 514-8. 
Zarezadeh M.B. Rezaee A Mirhosseini and Shamszadeh M, Ecological investigation of some aromatic plants from 
Lamiaceae family in Yazd province. Iranian Journal of Medicinal and Aromatic Plants, 23(3), 2007. 
Zargari A, medicinal plants. Sixth Ed, Tehran. Tehran university Press, 1, 1990, 72-166. 
Zhanq H, Chen L, Zhanq J, Tian H, Zhou Y, Wanq Z, Effect of Salvia miltiorrhizae on apoptosis and NF-kappaB 
p65 expression in the liver of rats with severe acute pancreatitis or obstructive jaundice, J Gastroenterol Hepatol, 
24(5), 2009, 841-52.  
